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(57) Abstract: A foreign gene is 
transferred into an inactivated virus 
envelope by the freezing and thawing 
method or by mixing a surfactant to 
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Also, medicinal compositions for gene 
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vector and a gene transfer method with 
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m m m 

^Hvj i±>y-i^'i)V7.) tim^^xmmrr^mBi'mx^^^-izm-r^. 
v-->'^izhmm-^nn^o 

10 

(-B-^K) feTi^W^^nxViS (Mu lligan. Science, 260. 9 
26 — 932 (1993) cfeJclKL edley. Human Gene The 
15 rapy,ll6#, 1129-1144 (1995))„ —mz. mi^^OMB. 

mz^w-p^^<DmB.i-mx^mu^^m^^. 
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Tl.^UM't^Ct^^^^tlX^^^ (Cole, G. A. e>, J. Immuno 
logy 158, 4301-4309 (1997))o ^fcm^Oi^ >Ai^® 

10 i^^t.\tM^u^^tc.^\z^^(Dmmm.^ti^-fs.^ri^'^m'^h^^o 

^fc. mrcfsi^'Tt:i}Q^xnm^'r^:^mhm^'^nx^^^^^ (uc h i d a. 

T. J. Cell. Biol. 80, 10-20, 197 9), :i<D:^^X 

\t^0m=T'<Dmmm\t^^<D^^)v:^'!hiTt\t±^<m:^^rc^\z:i^^<Dry 

15 ^ijtm(DHv J -^j^'j-A\zRm^n^^'DizmBi'ir'p^>/^i7m^v^v- 
M.\zmx}^. z.nt^mmmv j ^m^vxi^^-^n^m^mi'^m^^^^:^^ 

mm!^n^u^)vx\tmm-^n^^z>izf3i-Drz (Dzau, v. j. pr 

oc. Natl. Acad. Sci. USA, 93, 11421 — 11425 
20 (1 9 9 6) ^BcfclXKa n eda. Y. e>. Molecular Medici 

ne Today, 5, 298 — 303 (1999)) . V'^^V^-f JVTs^^-^ 

o^v-Atm^'r^zt\z^^x^^)V7.'}^i^^y)w-i^mm^i- 3m±^< 
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t^^m^^':^^)i^::^^-:^<DmB'!'mx^^^-^mm'r^^t\zh^o 

u-y^^^-^\zm^^^mxr^ :it\z^y). mmmsk^^i^mmizn-r^. 
:^mM<D-^i=>f3i^mmz:^^^x. fAf^m<D^i^p^umizmBirmA:^^'^mx^ 

-Dx^i^p^xmB^mx^n^mmtvxit. M^m n^m. ^s, isgu. 
mmm. ^m. m. ^m^ wm.. mm.^ mmm. nm. bu>/i^. 

^mmm\<Dmmiz^^^x. f$m.mm\zmmzmBi'^mA'r^:^m^mm-^n 
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^^m(Dm<Dmmiz^^^x. ^>}zhuiz^\,^xttf^L<\t7 o%&,±. ^k) 

^^^—x$>^^^)V7.jL>^U'-y^^^'-^m^hrzm'^\z. qo%i^±. 
15 cDjifei^#A^i4^^it-r^ji^^^A^i^^-*^'M^$n^c 

<\t6 0 %£;^±m^4'(^MJiaiw^UT5t^T#Alg'l4^W-rSJtfe^^A^i^ 
20 *^§go^®t3*5LiT, ^^'l4'fl:'^-r;VAX>^D-y&-^tfiHS^2gA^i^ 

1 ■o<Dmmz:i5^^x. miR^mx^^ ^'-'<Dmm(Drzti)\zmm-^n^ 

4 
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MtC^oViT, Hasan, M. K. e» (Journal of General 
5 Virology, 78, 2813 — 2820 (199 7)) Sfe^Yo n e 

mitsu, Y. e> (Nature Biotechnology 18, 97 

0-9 7 3 (2 0 0 0) ) \ztm'^n^m.^^m±>^-r^-r)vx^m^^x. m. 
10 mx^^^-i^mm-^n^o 

^^^'r^:^mz^'DxmiR'i'mA^^^'-^i^^v'i%^o 

25 n--:f^^^-<Dmm:^t^X$>r:>Xs J^T; 

5 
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Triton-XlOOv CHAP 8:^0: rXNP-4 0?&^^/^5l¥j5^^jlJ^ 

5 $n^« 

10 TaboT, £;IT; 

miSi^mA^:7^-\z^^x. mw}!\i!!mm\zm^'^^mA'r^j:m. 

15 OT: 

mi\t. HY J :jL>^a-:f^^^-^m^rs:m^xmmmimi^. mmmmiz 
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m4\t. H V J x>^a'-':/^^^'-mm(Drzi^(Dmmm<Dmm^^K.rcm'^ 

a^^o (1) ^jiaSCDHVJ : (2) DNA^&'^*;^Vi:t^^5^;i/;5';i/Zi->H^S 
b:^cHVJ ; (3) :t^^)V^)Vni^\^tuimVrc. DN ASr-^^f^H V J „ 

\z^^Hv J (D^^iimnm: m^^f^^m^Ki (sonic) ^rcum^t^mm^ 
V. :^^n^^mvrz^i7^-^miz:^\f^mBi'i'mxmm^. ;i'->:7x^— tf 

mi oA^^x^i 0B\t. mmizmvrz^^myn^^y (ps) omm^^ 
mi lA^fecfctxi iB«, mmizmLfc^DNAm mmzm.mi^rzm) . ^ 
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5 013B«, El®fC^b;^^3-yPtf^^i^ h> (BPL) ^i^lC^fettSsi 

mi4\t. \ih^^<Dm^±^m (SAS) kzMT^. mm\z^vrz^mM':f 

10 01 5K, b h:^li!il)ilf^^ifflfi& (HAEC) ic^fs, 0®l;i^b;t^M>^ 

rXHV J -AVE (A r t i f i c i a 1 Viral Envelop) U^l? 

tKHV J - AVE (Artificial Viral Envelop) 

016 -7«>X^^lC^f'5. 2^^aj(DHV J X>^D-y^^7^-^g:ffl 

20 (/ifcpEB-CMV-La c ZOjl^T^AmfC. T^miUCDLa c Z^fe^ff 
-DtcmWrQ-^^. L a c Z^fet^ck-pT. ^f;:^S[^llOJill±^ir(^L a c Zit 

01 6Dji. SD7>y h (ai*. -^SS 0 0-4 0 0 g) tC^LT. 10.0 
0 OHAUCDpEGFP- 1 ^^t^nW 2 X.y^U-'f^!? 
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MBommX' (D^mt. mmm (colateral flow) iz^-DX. M 

mizmntzhot^^ibtirco 

rz.m^'^^-tmx$>^o 

(D^M^^-rmx^}^. 

15 mrnxmnko^^^^mrnvrcmM^^-ro io^m<D'i>^:i.^-i^3>x\ti 
o%mm<D:tv::f^^u:i-^\^mx^mx$>'Drz mi 7 B) c eo^m 

<D^>^zi.^-iy B>X'\tS 0 %u±(Dmmz:tv u*^^ U^^]^f}mA'^nX 
l^^tz. (01 7 A) o 

018tt. t hejfil?PliffilSa^T2&-5CCRF-CEM, NALM-6, K- 5 

20 Q 2^M^tvxmxm^'S:n-Dr:imMx$>^. cni^mmmt. hvj-utj? 

y-A^gt#CDU4^y-AK^ (G i b c B R L®L i p o f e c t i n. L 
i p o f e c t am 1 ney3i^) X\tmx^mi)MibXiS.^mSk^ (i|#JrCCR 
F-CEM. NALM-6) X&^o 
M^':fu^^>6 00~1000m g/'m 1 ^mMh. m'b\tl 0 0 0 0 r p 
25 m^TMl 5 0 0 0 r pmT, I O^m. 2 OX^XOm'b^-T^^WiZ^^^X. 
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XO^m'^mt. WViyy :ii^—\£^mtm^f}^s Triton -XIO OX*(D 

mstmrnm,^ o ^mxmm:^m < . ^^^-mm 200^1 m^m : 2 . s x 

1 0^'^-r;VXfiT/'^x;U) 75^1 0 Om m^M : 1. 4X1 o^-^z-r 

10 
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mtvx^nii-^nn^. 

x^vi^o z:<D^mmt^^)i:^\t.^m.xmx$><bo 0*b<«, z.(D^m^ 
Yt:«> vwmm^rc\t7)v=¥Mmnz^^ii}iimiz^'DX. ;^$n^o 
:^BMmx^m'^n^m^. m^mi^^] t\t. mm^^'mx^^^-mz^ 

20 zos^^m^i'it. mBi'^mA^^i^-iz^^xmx-^nrcM^'f'fi^mm'r^rc 
i^izm^umm^n m^\t. ^mzii!>mf3i-:fn^-^-. x>a>-9— , ^- 
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^f^^Kim-m-^nrcmmz. ^M(Dmm m^\t. i^cfi-jv. ^mv^ 
mm\z^\^^x. jtfeip^-ry^u-td:, ^<D^\z^^n^mkmm(D. ^^^^ 
:^mmm\z:^^^x. thvu ^^zfi ^^yy-i^-iJiT.} \t. Km'^mizm 

(Okada, Y. ^, Biken Journal 4. 2 0 9~213. 1 
9 6 Do 

mmm-/3immmmm\t. :$imm(Dm&i'mA^^^-^m^^xmmmz^rz\t 

^mwm^i'mA^i^i^-^mB'i'fhmorcisbomfizmtvxmm-r^m'^. 
^^m<D^^^-(D^mt. PBS (u>^M®{b^3S:t^7K) ^rc\t^m'km. 

12 
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^mmuE) -^(Dmt^iixf)\ s^c«jfii^f^ m^\t. i&mf^, #mf^*5^z>' 

m'^-r^z.t\z^'Dxm:^-^nn^o m^i^. m:^mt. »*b<«. mtpm 
ck zsm^^mx^ ^^-izt-o xmmx ^^z.t. t&^^^t ^ ^mo^t-^m ^ 

10 :^Vio 

M i^Uv>. iJ^;V^5>M, 77./-^^^>m. ^rc\t7)V^=i» ', 
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^^momB^^mx^^i^^—^^nm^^m^simtmmnmmm (good 

medical practice) iZ—m^Vtzm^l^. (D&m(Dm0^^Wi 

m^it. •^'yx\z^^Bi<DmBi'?^^^-^^^-r^m'^. -T-^x-E^fco. 

2 0-2 0, OOOHAU^^C^, fiF*b<«60~6. OOOHAU^S^CD. 
^K)B^V<\t2 0 0~2, 0 0 0HAUtB^OjtfeTP^i^:$'— ?&t^^$tlSo 

i&^-^n^mm'^^^^'-^iz^m-^n^n^mmi'<Dm\t. '^^7.~m$>rcr). 

0. 1-1 0 0 Atg, $fSU<«0. 3-3 0 jti g, <kD0^b<Jil~l 0 M 
gT^So 

^:rc, }^hiz:i^^m<DmiRi^^i7^-^^^'r^m^. ^^i^hr^Kt. 400 

-4 0 0, 0 0 OHAU^g^Co/$fSb<«l, 2 0 0-1 2 0. OOOHAU 
^'^(D. ^r)tif^^V<\t4, 0 0 0-4 0. 0 0 OHAUn^<Dm<ii'J'^^^'- 

t^n^-^n^o ^^'^n^m^i^^^^'-^iz^m^^n^^^mBTom^t. m 

^^hfcV). 2-2, OOOjLig. $f^U<«6-6 0 0 Mg^ <kD$f^b<« 
2 0-2 0 0 M gT^^o 

14 
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TE500m1{-^ 750m g(0;Uv:7x^— P c O r i PL 
uc (S a e k i *5J;tJ^Ka n e d a ^, Human Gene Therap 
y. 11.471-479 (2000)) tm^-^^(DHY J Ji^T.^M'^ 

5 bfro Hvj'j7-r;uxisa^ti. lo. 25, 50. 1 0 ohau/m n-P^Mu 
fco :i(Dmm^i2^mv. ^n^*n^H7'i'T-rx{c:j:-^T4t:i;i^#bT^ 
j^^-frfcm. m,M-r^:it^Mi^3 o^^x*mK>Mvrco ^mm^(Dnf^mM'^ 

m^fcmW.^^ BHK-2 imm (2 A^j^JVy"^ y-^=JL. 4Xl0''m/'x 
^yi^=L. 0. 5ml DMEM, 10%FCS) <Dmi&izmi[iV^ 3 7'C, 
10 5%C02iZX2 Oi^f^K^^'^. PBSiZ,i:y)1k^\^> ^Tzlzmmn^O. 5m 

\iinxx2 4mmmmvrco 

igit&Sri^Sb, ixcell Culture Lysis Reagent 
(Promega^t) 500^1 ^mf^±iZiU^xmm^mMlyfci'l^^ ^^^U 
^:x—:/iZ^lyX^'bV.^%^tl'f'z±1^2 0filib^i^. Promega Luc 
15 iferase Assay System^Lumat LB9 5 0 1 Lu 
minophotomete r ^ffiViT;l/->:7i^— iffi^14S:S!l^Lf::o m^\t 

i^^\mi\zmvrct:^Dx$>^o umxHv J }V7.(Dm^mm<^mm^ 

<Dmmmizm^^rc0kWx\t. m^^nv j )v:^(Di^^mM(D\Eimt0^v< 
\t 5 iEi^±, $e»ir$?*L<j*i5~2o mmm.x$>^ z. tf)mm-^rirzo 
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)i7.mm-^^i 0 ohau/m i <Dmmti 0~5 OHAUZ-m l^g^COJg-^mit 

'V\t. mM^^'i)V7.mm\t\ 0~5 0HAU/m 10iaffl<hT^::t;&W^b 

mm^M^^vrcum^Hv j -^-rji/xfe. 3 om(Dmmmm^mmxff'Drc^ 

HV J M 1 TE^;^D 5 0HAU<i:U7to ;l/>':7a: ^-if^ 
^^!7^—pcOTiPLuc(Dm\t. I /jL I (DTE^fz^ 0. 0 5, 0. 1, 
0. 25, 0. 5, 1. 0, 1. 5, 2. 0, 3. 0, 5. Stigthfc. MH^ 

mmm^ i o o ^ i tbT2 o\Bi<Dmi^mM^ff^rzm. mmmiiim-o:^^^ 

PLuc (^9. 5kb) o^jn»7&n. 5 tJLs^-v\tm^wmzm^mi!)misa 
V. cti&M\t^m.m\z\t{3it/vEmmfs:-f)^^rcc u±<Dmm^^. ^omm 
mr-m^^fc^i^'vit. i. s/ig/^ m±cDn5i5jt^TONA^5teT#Atc 

ffl § i S b Vi ;i t $ nTtc 

immm4 : jHEi^mx^mizM-r^mmmommomm) 
Hv J jL>^a-':f^^^-mmizm^>^mmm.(Dmm^^^x. m^mm,^ 

16 
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^-DcOt iFLucm\tl 5 tig/ filtVfco mWmtTE. PBS. B 
SS (137mM NaCU 5. 4mM KC 1 , 1 OmM Tris-HC 

o 

5 K pH7. 5) . mmzz:n^<Dmmm\zm^^mOmM. 2 0mM, 4 0m 

M. 6 omU(Dz^3m^mai'r:^h(D^^mvrz.o mmmnm^i oo tii tv 

iMMm 5:AVE (Artificial Viral Envelop) 

A^^comtlTcAV EM (Saeki. Y. Human Gene The 
15 r a p y. 8. 2 1 3 3-2 1 4 1 (1 9 9 7)) ^mi^^rcM^^mAt.. Z.(D 

HV J-U2}?y-A*:^«HV J'^^;i'XMt*TE 1 M 1 S^cD 5 OHAU. 
;V>^7x^— if^^^iJ7 5^— p c O r i PLu c (DWitl . 5 n z/ ii 1 t.\^tz. 
%tz.. mm;5LHV J ':7'i';vxo^i^M^©lfilic«2lHl*fc«i 5lsltb;t. 

20 ^(D^m-t. m^mmi'c. vm'Rmmum\E¥.2 9 -i ^\^tz.wwtmMm 1 1 

|RHi^:Ufco 

5 \z^\^fzh^XiXt>^. H V J zLy^u-zf^^ ^—(DW^-BM'^ 
FiTC (-ry5^:t->T>^7;u:t-w«yt'i'» -em^^l^ufc^^^uzf^ 



wo 01/57204 



PCT/JPOl/00782 



(2 0bp) ^Imsy-rnKDmrnX'^^mmv J ^-OVXtm^ 

:i<Dmn^2ommmmm\^r:im:. bhk-2 iiiBBai2 o^^^^^s^^^itfco 
mmm 7 gfp mi^^<Dmx^m) 

m 6 iz^-To 

(1 : HV J CDii^) 

Hv J \tm(D^mm^<Dm^^)v:^<Di^miz^Kimm-^nrch<Di:}^-miz^m 
^u~zi>if'^nrz^^)i7.^'yA^^mmmzmm'^'ttnmm^^^z.-^itx 

18 
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HV J <^a'^-1';i/X^. SPF (S p e c i f i c pathogen fr 

ee) (D^mm^m-DTrnm-^-^mn ' mmvtzHY J cza) ^mm.^^m^ 
^mmWi<D=Luhvm^x^v. ^>=^a.^-3^- (showa-furan 

KI P-O ; ^3 0 OiilipiR^) iZl^tl. 3 6. 5X:. m^4 0%Sk±(D 

^wx' 10-14 am^vrco mm^x\ mm (mnom^^amf^ i. 5 cm 
^mmv. mmm<Dm5mm±:^\z^mx^^)ixf^x^m<Dtd,L^-oiffrc (± 

2% NaCl^^g-^U IM NaOHTpH7. 2izm^VX:t—hi7U— 

;i/XaA®0f CTtfiCiibT/hTLSrSlt, nUhfcm^-i )V7. 0 . 1 m 1 ^ 2 6 y 

rz/^^y^> (iSl^ 5 0 - 5 2 2:AX^;/-;Hf^';/ hSffl(.iTaCD±{cB# 
vin^^^Li;'^:. m^^>^:x^'-:$^ — {Z\^^n. 3 6. 5t:, M4 0%e;l±CD 
^1^T-3 BMWbfCo ^IC. iiiSI0^-5fe4'CtC:fel'iy5:o ^PO^^gU^^^ 
tf^-fe^;/ hTf(It9> 1 8y-i?<Dn^m-frcl 0ml '>'J VS^^ISI^mcO'l'fC^.i 

nx. mmm^m^w. mrnt^hJUzMi^. 4t:tc^#b^co 

(2 : HV J<DmW 

\Z:iB\^^X'j^m<D^(Dm(Dmmjmz^r^X. *f^$nt#-5o 
(2. 1 : 

^-mm^i^^^^vrzo ^(D±m^mmm't^ (2 7, sooxg. 3o^^rB^) t 

19 
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i^ammm^^m (3 0'-6 0%w/v) ^mrnVtcm^t- (6 2. SOOXg. 

:^mmm\z:^^^x. M.^mz\t. &jF(D:^mz^'DXHY j ^mmvrc. 
Hvj^mm^i^ (Hv j^m(D::^uhvm<Dmmn^misb4x:\zxum <d 

miO Oml^Ji:u<D^ji,\f^y hX5 0ml (Dm'b^=L--:r 2:$i\ZXn (S a 
e k i , Y. , iSitXKa n e d a. Y:Protein modified 
1 i p o s ome s (HV J — liposomes) for the deli 
very of genes, oligonucleotides and p 
roteins. Cell Biology;A laboratory h 
andbook (II2IS) J. E. CelisiH (Academic Pres 
s Inc.SanDiego) II4#. 127~135, 1998 Sr#M<D 
^t) . i&mm'bmX'3 O O O r pm. 1 0^, 4'CT^.t>b CfU-^\t:t 

n-^-X2 7. OOOg. 3 0^m'bhft (Ti7ir;K . ± 

tS^I^^. et^tCBS S (1 OmM Tris-HCl (pH7. 5), 13 7 
mM NaCl. 5. 4mM KCl ; ^f- h ^ 4'C^#) (BSS 

(Di)>t>K>\zPBsxh-^m) ^^=L'-zf^rcK^^^^5m\iapL. ^<d^^^4x:x— 

l^<D^=jL-:/izmib. mm\ZT>^)\^U—^-X2 1 , OOOg, 3Q^m>b 

lyfco ±m^<D^^itm\zBssmi omi ^ta^. mm\z4x:x~mMmhrco 

TSOOOrpm. 10^. 4'CT'^/L^b (:/l/-=^«:t-7) , l^^^tD^J^^o 
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Z.(D^^JlxmO. 1 m 1 fClBS SSrO. 9 m \ 1}\i?L. -^yt^msYX' 5 4 0 n 

momm^^i^. ^-()V7.t!m^^5kmmM^i± (hau) izmwvr^o s a 

^titmt^tmx^n^. ^^0ii^('-7 hu#«?s (0. 5%) ^fflViT. 
5 ^hMMMm^^m^vxh^i^^ (Mj^mmmmm^^=.^T)v. reali 

ZE INC. ((^ea. -fi-iRIS^) P 2 5 9 ~ 2 6 8 , 1 9 8 4 $#MCO 

10 fijib:itjt>i>5^i-:/Jc:oii-. 62. 800xgTi20 ^^-FH^I^^^gHj^^O^fr 
JVXMnm^B S S b< tip B S &^?gi:bT4'CT]gtff<£-efem\ i^ali 
iJ7W-yMM) iO. 5M EDTA?^ hi^ &-en-m^)^ 

(^f^tjt^m OmM DMSOT'feBjti) c 
(2. 2 : ;tJ'^A*5cfcrX|S^Jg3g{3j;^liM^^) 

20 

^^m:fyy h^y^^s o. o o 0<D7^;i/^~nj:sP!l^^ijg(cj: 

-SJi^ (^1 Ofg) <t-r:t>3^I^^Px'hiJ^^7w'-. (0. 3M~1M NaC 

1) \z^^mtti^mi^^xmm.vrco 

M:i^mz\t. :^mmMiz^^^x. &rr<D:^fi^mm\^x. hv j ^ti^A\z^ 
25 -oxmrn^vfco 

21 
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0. 006-0. 008% BPL (S^iiS) ^mmmzliu^ (4X:. 1 

5 0 OKMWCO (A/G Technology. Needham, Mas 
5 sachusetts) ^fflVife^>v^x>>^^;V:7D-|iS^1>6ia^lC<fc 1 
Oi^m^Vtzo mmntVX. SOmM NaCl, ImM MgCla^ 2% 
T>nh— ;K 20mM Tris (pH 7. 5) SrfflVifco HAUT»y-fe< 

iz^Kf. m^i 0 o%(^Hv.jiHiiR^T^OMn;/^^m*^'^^nfco 

QSepharoseFF (T'^v'^ A^^r^Wv'T/N'-r^-T'^KK, Tok 
10 y o) l3J;S;<J^Ai^nThi^^:7^-i£ 2 OmM TrisHCl 

(pH7. 5), 0. 2-lM NaCl) THV J $*SMbfco 4 0-5 0 % 

5 0 OKMWCO (A/G Techno 1 ogy) ^m^^Tz^ >i^:i^>>'^ 

)vyu-m^^mm\z^K)HY J om^^^vfco 

15 (3 : HV Jc^^^ttlk) 

Hv J (D^^mmtm^fsim-^. &.T\zmmr^^o\Zs m^mmm^rMr 
jv^Mmi^Miz^y^n-DTco 
(3. i :^^mmMm) 

HV Jmmniml^S Ommm<Diy^-U\Zt^< 9 9^rc«l 9 8 ^ U 
20 :x-;l./cm2^MI>fUfCo >"7-||Mlt'fefJffi "IteT^^ (5-2 O^W 

(3. 2 : T;i/^;Hb^JlC<fcSM31) 
^S^fflEHlIlC. 1 OmM KHaPOfflCO. 0 1% /3 -T^D tr:t^il7 h >0 

25 mn^Wi(^Hw jommmzm^o. o i%\zf3i^^t>\z$-':ra\^:t^^ h 
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>^n.^-hL;to X^y^>H;U:75^:x— ytC^^rL— 1 0. 0 0 0 HA 
V^r^^^V. 1 5, 0 0 0 rpm, 1 5^)'3t.il^b, it^S:- 2 O'CT^^f 

(4 : HV JX>^P-7'^i5'^-60f^^) 
^#bTfeoyS:HV J (C^^DNA2 0 0-8 0 0 /z g^-^tr^J^Q 2 ti \ ^ 

mxTbi^yy^^>^x'^<mmvrz.o ^<Dmm\t. -2ot:T, a^fsiKth. 

^^^W2m±li^b>^cc 

::o^^?^S:*±J;:i53'rH^«#, :i-^^)lif)Vn^^}^ (10%) &8/xim 
V^m\t. l--5^mf)m^V\^\ :t^^)V^)Vui^\^^mz. Tr i ton-X 

100 (t -:t^^;p:7xy^v'7j?Ux h^v-x^y-;!/) , chaps (3- 
, NP-4 0 (/x;i.:7xy^->jj?uxh^->x3'7-;i/) ■ts.E<Dnmm'& 

^J'&^fflUfSo Tr i ton-X 100, N P - 4 0 *5<fctXCHA P S 0$F* 
bVifti^Jg^tS, ^n-6n, 0. 24—0. 80%. 0. 04~0. 12%:fe<fc 
rXl. 2~2. 0%TS^o 

J^BSSSlml^iPb. -rO::i 5, 0 0 0 r pmTl ^^m»bhr:Lo 
TSiJt^CP B s *fctt^S:tit7K?^^^ 3 0 0 M 1 JP;^T, i^;;^, bf^ 

m 

( 1 : ■^>f)V(DmW 
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(i) *IMHVJ 10. 0 0 OHAU=f=B^^l 5, 0 0 0 r pm, 1 5^)-^1ii 
^Ob. tUm'^S 0 0 At 1 <DFBSizmMV-2 OX^izU^Vfco 

(ii) *»MHVJ 10, 0 0 OHAUta^^m^MI^ (1 9 85U5^^- 
;^/'cm2) 15. OOOrpm. 1 5 :«^Fb13^^L>U> it^Sr 3 0 0 // 1 (DP 

(iii) iltMHVJ 1 0, 0 0 0HAUffi^^£j^^i|^ig|>r (1 9 8^U>^iL 
— ;l'//cm2) 15, OOOrpm, 1 S^^-Pe^j^^L^b, Jt^lCp c L u c i 
DNA2 0 0Mg m^9 2fil) ^iWXX. tf^';/x>i^TSi® bfc. ^±\Z 

:i-^9-}Vif)VUz^}^ Xl 0%) ^StilMAX. 1 ^T^rL-^ 
10 ^iiMb. 4 50?FBm±#gb, ?^BSS^lmlin;lT, -rOri 5. 000 
rpm, 1 5:$^rBl3^vil^^, 3 0 0 ti KDPBSizmmi^- 2 OVX'U^Vr^o 
(2 : i^'Wti^Mm^^l!!) 

3ffi^o+f->:/;i/<7)5, 10, 2 om ncx5CDLaemi i ■y->y;i/Mtff?g 
^iPAl 0% SDS-3i?UT^'j;VT^ K^r;i/mm^SiSffo;^o *»i^Tm. 

(3 : ^>/'^^nm^) 

m^^WjV. ^febfei^->:/;i'SrLAS 2 0 0 0 (Fuj i Fi Im, To 
kyo) tC^Dii^lt (13 7) , FX, HNtB^<D5'>/'^iJ^MA> H(Z)SSSrS!l 

(4 : ^g^) 

(i) , (i i) , (i i i) <D1)->-f)VXFl/'HN\t. m^l. 7T-Sc 
b;^. Fl 51k D. HN 68 k D a CO:$^i^«Sr#^-rnJf, ^:;l'jt«^2. 
3t?^S, F 1. HN^fflVi;^|im^!KUjHy-AT©il!^OS3ifi7&^% Fl/H 
25 N-fym2X^^^n^t\^^Z)^B (Exp. Ce \ \ Res. 14 2, 9 5~ 

1 0 1, 1 9 8 5) th^mvfsi^\ m<Dm^m'^^^m^<D$>^nm^mx\tzL 
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<Diti!)m^m't7^ )\^7.(Dh(Dtmf3i^ (J.Virol. 67,3312-33 
1 8. 1 9 9 3) o ^(Dm<D^>A^nn^hHV J tHV J X.>^U-^^^ 

5 (1 : Hv jx>^a-y^i7i$'- (DNAijAv MMX) (Dm^mM^m) 

HUaiCD<k5lCbTp SFV-L a c Z (14. 5 k b) 130MgSrlO, 0 

ooHAUt^HVJ m^m^fsmt) izmxVHV J x.>^a--:f^^^-^ 

mxWi<oHv J 0 0 n I (DPBs\zmmv-2 ox: 
(j^m) 

itilib, DNA^fflVifcfe©«HV J X>^D-7'^i^i$'-F*3t;:m^^m<^JiVi 

(2 : HV J JL>^U—':f^^i$^—^(DDNAMX^) 
20 HaiEOck^tCL/Tp c Lu c i (7. 4 k b) 1 5 7 At g 6, 7 0 0HAU 

COHVJ mi^m^mmt) izmXl^X. HV JX>^D-y'<i^^-Srf^fijcb 
fc. HV JX>^D-y^^:$'-^, 3 0 0 Ai 1 <^B SSlCM®b, 5:J7Dn-; 

tf 1 5^{i, CaCla 2mM, RNaseA 20MgXm 
K 2 0*0, 3 0^m^m\^s PBS l U h;i't3^bT^«fb;^ (4X:, :t 
25 -;\*-:^'r h) o 1%SDS, 3 7'CT, 1 ^^-rel^SHSbfco dOOuKDyoL/ 

5 0 0 At 1 i57D07f;;i'A — f yT5;VT;m— ^(d'^. x^ 
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y-;i^tt^Lf::o 1 0 Om 1 OBSS(;:M^b. ^^-Tfe^^ff T' 2 6 0 n m, 2 8 

0 nm^S'J^bfeo 

5 4'^©DNA<^^f5ii.^^^«. 3. 8%T^o}/S:o 10. OOOHAUODHV 
J tc. 2 7 9 Ai g(Dp c Lu c i SrStOiiSi^-^J^'&COStOi^.^^^^, 7. 
2%T^o;^. 

£;±J:J9 10. 0 0 OHAUOHV J '\CDDNA^f3j5i^^^tS, 
10 oT^^>^{bf SplHgj4j&^*feSo *fca^7'n^^><&DNA. HVJX>^n 

HV JX>^n-7'-^^^-^ODNAitA^W±#bfc;tie)T«;feti75^<i:# 
;ie>n-5o Tr i t on-X 1 0 0, N P - 4 0 e>{r^«t_h755i9 i o- 

4 0 %^^tii^$ns« 

15 (^MMl 1 : HV Jx>^n-y^^iS^-{Cck'5MJ}ai^-vOji'£^^A) 

( 1 : jtfe^^A;^^) 

1. 0 0 OHAU^i>^x-/^>H;i.:75^a.-y(c,hO (3 0m1) . a^yn 
{\m^/mU 5MlSrJnA:fco BHK- 2 1 iSBJia (MB (C. "^x;!/^ 
fc«920O, OOOMT, 6-p(D'^x;WfC*Virc=bC0) CD^^l^^^b, 1 r^x 
20 JV-fe^OO. SmlOigife ( 1 0 %F C S -DMEM) ^mJOUi/bo ^':7x;i^tC, 
±120'^^^^- (1. 0 0 OHAUffi^) i:?ii{tMyP^$>0^^?g^iB;^. ^ 
l-'-h^Hirm&^fC^-^T^i^^-i:MI^^^<^-if^t>-H:, 3 7"CT> 5%C 

!5 6hr~24hr) *!i[Sb, jt^T^i^^ill-^fc. ;i">7x^-tf (pcLuc 

1 ; CMVyD^>-:$r-S:;^-r-5;i/v7x7-if5tfe^) CD^^-^tt, Cell 
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Lysis Buffer (Promega) 0. 5ml X-m^^^Mh^ ^(D 
2 0 /X 1 BW,^<Dm^^)Vzyy :c^—ti7 h (P r ome g a) ^ffl 
^^xm^VTc. ^^)-yik%^yn^n. (pCMV-GFPE ; P r ome g 
a) (Om^tn.. 't(Di^1^10tW^m.XWim\^. 4 0 Ofg^X-S-sm^Sr^^b. 

(2. 1 :HV } :Ly^u-'f^!7^—^mz^n^^^=^)V^)Vz2i/Y^ (O 

G) ^(Dim) 

(A) :t^5^;WiJ:^;U3i^FM£ : 1, 2. 3%; 

HV J :i.y^u-':f^i; ^-^^m\z. -^^mmv J ^OG\z^':>xm 

@^t^M31Sfro;^j5> (sonic) , ^rc\tnt>f3i-if)^^rzo 

(B) : 0. 1 2 5-1. 2 5%; 
h^>X7:r^>'3 VlCfflVifc^iJ^^'-o^M :10m1, 100/^1, 

(c) :^-^^;v^;uzi->K : 0. 5 5~0. 8%: 

hy>7.yx.^i^3><DJI^m: 3 0^m. ^-A-:^-f N (O/N) o 

(2. 2 : M'^cDiifeT^A^^^. ?iSiM>^D^^> (PS) <Dmm • ^mm 

(I) (TDit^i^^A^^^fel::, £i^T(^^M^Jnx.T. HV J x>^p-:/^i7i$^ 

(A) SfimT'o^^^ : 0~l 0 0 Mg/mli^^fe ; 

27 
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h^>7.7x^->3>(DB#^1 : 5, 10. 2 O^^o 
BMt:m 1 0 iZ^Tc 

5 (2. 3 : HVJX>/^D-y^^i$^-{-$5fAf -SDNAig^OjU^^^i^S; 

(A) DNAM : 2 0~2 0 0 g ; 

10 HV JX>^P-y^^^-S:-2 Or^fe^-S 0rT?5 srBl^#b;to 

(B) DNAM : 1 8 0-3 6 0 M g/'HV J 10. OOOHAUo 

(2. 4 :m^i'mx\zm^>^Hv jtim(D. m^n'mmmizM-r^mm) 
(1) (Dm^^mx:^mz. utomm^im^x. hy j x.>^a-'/^^ ^ 

ft : 

5, 0 0 0. 10. OOO, 2 0. 0 0 OHAU<Dtim<DHY J ^m^^XHV 
J X>^n— -eo#>«r(D. 2 5 0. 5 0 0> 1, 0 0 0. 
2, 0 0 OHAU(C^BS-rsa$ffiViT. BHK-2 imS^lZh^>Xy3L^i^ 
20 3 >b7to 

j^m^S 1 2 (C^To 

(2. 5 : HVJX>^n-y^i^i$^-Jl^^^A^^l3^-rS. HVJ^^ 

(1) (Dm^i^mx^mz. oto^hstJo^t. bhk-2 i*ffl]j&4'T-<5D;v 
25 i^y^L^—^MBi'mmizM-r^. hv j oyf^mmt:^^ (uv^rM^--^n 

28 
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(A) VVyFfS^<\:<Drc!sb(Dmmm : 0-2 3 1 $ W=L—)lXcmK 

(B) HV Jmmizm\^^r:i&-:fu}f:t^^ h> (BPL) 0~0. 0 2 
5 %o 

mmm 12 : Hv J ji>^u-'f^^^-<D^mmfs^^<Dm^^mx) 
}ib^^<D-mw^±^m (SAs) mmmi iizmm(D:^mz^r)miR^m 
A^n-Dtzo mm^mi 4\z^'r. m^^mx(D^<D. wm':^u^^>mm^^ 

i$^^>2:^ffib, 6 o^m(Dh^>:^y3L^iy3>fi!m^vrz.m'^\zm^Tmx 
\^h±Wimp^ms&m. (haeo ^mmi i\zwm.(D-^m\z^yymB,i-m 

iS'S^^&^ffiU. 6 0^fi\(Dh'y>7.yx.^i^B>^m^\^tcm'b\zmBri'mX 

Wimffimx-v^-Dtiii^ mm-fu^^ymm^-^^\zmm-^^n\t. m^^mx 

mmmi z nv j x.>^u-^:r^^^'-<D^m^i^um.n^<Dm^'^m 
x) 

@>«r (D±ii^pmm^(DmB^=f-mx^mw^'r^o 

(13. 1 : 

29 
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3 0 fi 7 0 tzl (D-PBSX-^^h (±mi 0 0/i\) . (C 5 7 B 

5 L/e) Jffliom (1 obe) <Dl-:PlcaAU^c. 

HV J - AVE (Artificial Viral Envelop) U# 
2OOMg0pcLuc i SiffiViT, ^7 7.Xmiii (v o r t 

e X i n g/e x t r u s i o n) , ^omox^D-X^gS3i>i>5^-il (6 2, 

ooog. 9o^m) iz^-Dxmmvtz. mz. :i(Dmmm^. ^^b^m (27, 

10 OOOg. 3 O^m) IZ^^X^yUhth. ^l.X5 0 Q u KDPBS^izm 
rnVTco ZiW>'f)\^0 \ 0 Om 1 ST'^X (C5 7BL/6) JfflitO^ (1 o 
be) (D\'D\zmXhtZo 

r ome g a^t©L u c i f e r a s e Assay S y s t em^ffi V^TT 
15 y±^Vrcc l^m^El 6 AlC^-Tc C<Dm^-f}^^. Hje>;^^75:«fc-5(C, ^jc^BJO 
HV JX>^D-y^i7^-«. %^(DHY } -AVEV^V—J^t]t^Xm2 

m<Dmm\zm^^m^^mx9J}m^^\>rzo 

(13. 2 : T-^X^-g) 

13. 1 tmm\zHv J x>^u-':f^^^-^mmvrco 5 om i ^i o o 
20 fjL \ (oi)->:/)V^. PBST^IRUTS 0 0 M 1 tb, T'^yxo^yD— tr-^;^ 

miZ^AV. =!"Bm^l Oj^mm^VTco 2 4BtF^^, '^^T.^'B^miVX. 
m^^ZJ^f-'BOJli^y x.^—\^m^^s P r ome g aifcOL u c i f e r a s 
e Assay S y s t em^m^^XT yt^ VTco f^^^mi 6 BiZ^To 

25 mx:^^rci)^. HV J -AVEU3i?y-A^fflVifc:^feTJi. ^ttinJ^gJ^ig^© 
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p c Lu c i ti-^^-r^Hv J jL>^n--f^^3^-^i 3. 1 tmmizmm: 

VTco L a c Z^m<DrzisblZ. pEB-CMV-LacZ (13kb) ^-g-^-T 
^HV J Jiy^U-Zf^^^-^. 2 0 Ous<DyyXB. bXI^^Uit, 

aXbJto ^m^, El6ClC^-r« L a c Z^fe{Cj;oT. ^(CT^l^moj^ 

(13. 3 : 7^/ hm) 
±t&\Z$EW.(Di> c Lu c i ^-^W^-SHV JX>^D— 

(Z)<hi^^<^:^^{c<k'DT, pEGFP-1 (^yy<Dif^j—>myt^>/'^^nj& 

(^0. 7kb) Sr, 1^--r h^:^*D'^'r;i-xyo^-^-$rW-r-5)^^^i^ 
i^'— ^c:m^ii^^^^>— : C l o n t e c h*t, Palo Alto. CAJ: 

(^Mi^^iyi 1, OOOHAU(Cffi^) &SD^-/N (S 

p r a gu e-D aw 1 e y h) \z. mmm&X. ^rz.\t±m^rtmBP^^ 

<mmv. ^hxmytmmmrFX'n^^mmLrco miGDiz^-^n^m^o)^ 
->myt^>/^i7M (GFP) (D^mmib^nrco ctuzMvx. hvj-a 

VEUTt^V-A^ffiViT. l^ltc^iie^^A^^^y hMi«llfil<kDfTo/cJ^-&> 
(13. 4 : -^th^ag) 

p CDNA3 (In V i t r o g e nS:, S a nD i e g o, CA) OH i 
nd I I I/Xba IgBfi[t3fc:>HGF (MUigliMH^) 3te^O^M#:T^ 
^NK4 cDNA (1. 4kb) n-->-ifVxm^-$nrcp CUV 

4 0 0MgSfc«8 0 0 MgVi-rn7!>iOpCMV-NK4<&^ViT, 1 0, 0 
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0 0 H AucD^^-it-fbH V J ^m^^rc&s^it. ±m\zmmco p c l u c i 
TSHv J jL>^u--f^^i$^'-^mm.\^rc<Dtmm<D:^mz^'DX. hv j x 

mMHGF^^m.'T^^^^-'Vh^o 5 0 fJL KD^^^— (flMtJO 1 / 6 ) 

m^mmVfZo ^m^mieElZ^-to pCMV-NK4;&t^«fe#&<JlCVEG 

(13. 5 hmmW 
10 ±lH{CgBmc^) p c L u c i ^£-^^-rSHV JX>^D-:/^^i$'-^PMbfc 

0^|^1t<7):3^^(Cj;oT. S V4 oyp^-^-CD^J^T<^L a c ZSfeT^W 
T^pSV-La cZ (PromegaS:. Maciison» WI) Sr-^Wt"^ 

HV J jL^^u-^^^ ^-^mmvfzo 5 0 Ai 1 <^)^iJ7^-. (sieMtio i / 

6) ^yyhCDmmzBXVTco jtfeT#A03H^> ^-yhSr^b, MM^ 
15 l%0^;U^;i/T;l/7^bH^ffll^iTH^'fbb, ^mtft^L a c ZO^i^Sr. X- 
g a 1 SffiViTPlWbbfco iSm^S 1 6 Ftw^-To ^ff^i-^tCL a c Z^fe 

20 (DDs) tvxomm) 

(14. 1 : m^:tU3*p^^7l/::^-^b*O^A) 

25 ^^U:t^\^<DmX^n'orco 

FITCT5' ^^^}VVrz2 0^-'<D:t^Jzi'pi.^U^^V (5' -CCTT 
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gAAGGGATTTCCCTCC-3' ) 194Mg/92/zl BSS^l 
0, OOOHAUOHVJ imn^^l9 8^^Ji^=L—)Vycm^l!^mmt)(D 
m^tm^^V. Tr i t o nX- 1 0 0 (0. 2 4%, «J^ig^) SmiUb. ^ 
±X'l^mmmV. lmlOBSSSrin;lT, 5s>i> (l 5. 0 0 0 r pm, 15 
5 6^. 4*0 LTco itWZl 0 0 ti KDPBS^iaXX. -2 0'C^#b;^c. 1 -ir 

i!ii^b> 1 0 ti u s(om^:fu^^>tm'^\^. 5oo:^MoB 

HK-2 1ifflll&(0. 5mlfgit!l4') ii-f >^^^- H (10:^. 6 0^) Vfco 

10 t^oiz. 6o^i:\t8o%&s±(Dmmz:tv:::r^^v:t^\^i!)mx'^nx\,^rzo 
(14. 2 : S t a 1 6y'n^mmz^^t^m^!^m0k<D^m) 

Stat eoDNAB-^Mm^h-D—mmm^ (5' -gatcaagacc 

15 TTTTCCCAAGAATCT.AT- 3' :focfctX3' -CATGTTCTGG 
AAAAGGGTTCTTAGATA-5' , (Wang. LH^, :Bloo 
d 95, 1 2 4 9-1 2 5 7, 2 0 0 0)) 2 5 0/zg/3 0 0 Ml BS 
S2r3 0. OOOHAUOHVJ (^^^ 9 9 ^ U S^il— c m^T^^lt 
fb) (DlZ^tU-^V. Tri tonX-lOO (fii^2im 0.24%) SmiD 

20 b, 5!lc±T15^TOSb, 1 m 1 (DBS SS:JP;1T, il^D (1 5. 0 0 0 r pm, 
1 S^^-^l, 4X:) Lfco itmiZS 0 0 fi \(DPBS^-m^X-2 O^^^VfCo 

25 t hajfil^ii^fl&^llTS^CCRF-CEM, NALM-6, K- 5 6 2^M^ 
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p CMV-Lu ciferase 200Aig (92iLtl) $10, OOOH 

AV(Dyf^mmtHv J (m^md 9 ^^j>>zL-)vy cm') (DizmtM^v. t 

ritonX- 1 0 0 (0. 2 4%, Mmmm) ^tUX. J!fC±T 1 :$;)-rBl^!aSb, 
1ml a)BS S^iPAT, (1 5. O O O r pm, 1 5^. 4X:) VTco tt 
mz3 0 0 fi \ (DPBS^M^XHV J JL>^n — -/^^^ — ^mMl'rco 
^-6 0/1 1 (2, 0 0 OHAVn^) . m^':fn^5.>. :^^U4 0 OT^mO 

^MJ^mm.^. 1. 5m 1 cDx-/^>F;i/:75^:3.-:rtfT^l-&u. i o. ooo 

~i5, ooorpm, 10^, 2 0 x:(^M'i:^Srff ^feo -eo^, itmzmmm 
mmiyrcmm.w\t. hv j - ^j^v—a^uwov^v—aum (Gibe 

BRLOLipofectin. Lipofectami nefSiE) ^m^^fcm 

^\z}itmxmwmtbxis.\^m!sm (^icccrf-cem, nalm-6) 
$>^tiK mi siz^-r^oiz. :in^mm.mizM'r^M^m(DmiBii'mxf)mm 

0^V\^^m^^mX(D^mt. ?5itmyn^^>6 0 0-1, OOO^g/ml 
Sr^JPb. is>i>«l 0, 0 0 0 r pm^^'SiJil 5, 0 0 0 r pmT, 1 O^T^. 

^^mxiziB^xh-ofco 
(mmm i e : mmm^<Dm^^mx) 

p CMV-Lu c iferase354/zg (92^1) 2:34, 00 OHA 

1 tonx-loo (0. 2 4%, mnmm) ^mm\^x. ^^xi^m^nimv. 
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